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[ftftmtoKB] 

- • ' 

t^#Stt-r«>a*3llX{i2twfe«OCVD, ALE 
|.|||^«l~30V^-m*»-«tE«^CVD, ALE 

fijfflL-CBtriaTgBSWgpt frieKiBS^SPfc 

<0CVD, ALE^affl^5X^)RiW^ft. 
WVi-fil* 1 — JltCiaiJCOCVD, ALE^Bffl#7** 
[000 1] 

[a^JS-f SSajtflH *WW4, 
[0002] 

ALE (Atomic Layer Epitaxy) #73 0 0 

s. .roid^s^^xSKSrALEggKTisaa-r 



[0003] 4fc. iO^^XS^SH^O^^X 

nmmtbiiz. cvD^ALEimmx'3 

0 O'CtLhcOiSS^EnJD^fLl.^^tis ^A^<7)®;§I>S: 

#$> . ]«iTtc*iV vciiAllfc #7*mB%.&&.<?)& 
\Azk&tf y xMfcb Z.ix£B&i~&fe£b?)i&J$38& 
mzX 9-. ■ Hhj^atLT 3 . 4* 

[0004] 

Kffl^c7)^tW2^raS£M^L/iCVD, ALE 
I£Mffl#5X£«iit5^ft£«&^& - k "Cft * . 
[0005] 

[fRSSrUI^-rS^^a] *«Wtt. ffiBIIHfcJ* 

-t*. M*«lfcE«<0CVD, ALESSWB#5X* 
«tlR*fc?6ftli« iJyXWSL<nA-o<^m^i.tt±Mt 

[0006] mim2(»mwi&m. mz&Bm 

msmsL&rttz jfyzmRo&m? 
ntfzmn m o a»*« bat* . ^'xcgconi o a»*qs 

IS*JS3co|giR«^ftti:. 

#xmwiMmmz%~>xm.b%izb$: 

[0007] H!$3S4 oI^iR^ftti. 
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mfc**vht&mzft\%m #a« 

■ WttfejhT* ft. mmsoBRMfejUi. H?i£}f 

ft. M^608lRlffi6JUi, #9Xg«[*2&-*fik 

k#?#ft. 
[0008] 

mumncvD, ALEmmmtijxwfowmmz 
^xwmt. hkkcvd, ALEmmztmx 
it. m6£*?£ o izm®& i mz&mt&tfjxm 

U 1 0 £ m LtiMto&g 2 0 $r«^r ft£#£ 2 tfft 

t s3b^xiumthtz^<r>um t §4t { mm^iix^ 
ft. co^r9x««iott. si^totaMttMifli 

i c 1 3 , t i c 1 2 mt. Rim2si mmi&wm% 

4>?Ht<ttl&3*ifc* (H 2 O) kKfSU #7X1 

si o±{=a 1 2 o 3 x«t i o 2 momzzs&t&t 

1 o o o 9 i ea i a, *«w<^wiw)»«w)^5x«r 

«KlimR2 0£^L'CV>ft. JlXtfiteft2 0Ji, #9XS 
mooHB££;UXiil£tt«2 1k. #9XS8C1 
0<04o<0«BI*Si4±«^-»2 2, Tg&£ftg5 

2 3&lfffl»fifa{2 4i:*^1tj£§tlT^ft. 
*i4>±**^-« 2 2 , T»$»» 2 3 &tfNiB£tttt 
2 4J4, #7X««1 0<^iBEffl£S3fctf>tf)ff;lS 
2 5£<Ht-m#bTOft. UrtfoT, H2; 3£^ 

^fiftiat. #9*»Ki.ott, ■m-m&2itn 

xM2 5fctc4 0^$itftJ:d(^ft. ^(Off^S2 
5tt. *il-esWtJCt*±«5*A*-«2 2. TSSittK 
2 3 SlXfflffl^g? 2 4 *VC 4 < , X\t 

SWt LXBf&Ztvm. tf^MWcJOBifLTiJ: 
K it:. H*S*rCttv>fcv^ Sffi^S152 l fc, 
-klMM<-* 2 2 , TS53d#gl52 3&tfffl0jB£ftl35 2 4 

tn. #t\shmzx*)mmximztix\ / ^. 
i o o i o ] m i tc*§fi/c t>^-c-{4, jfjxwfc i o 

0>42HC*-3Ti¥ *g2 SaWWtMlTV****, &|R£ 
tt#XffliT»fcfiHW-*;if9*««l 0OTSS*^S 
ffiWHOSMfO^miK, 02fc^$*ift4dfc. # 
9**«10O*IiSa*»2 lk* ff*Jt2 5£*"t* 
TWSJW2 3<D**IWt4*?ltT. 3&»*0««ft**± 
Ifftdka^fti^T'&ft. 
[00 1 1 ] H3J4. ffi*2 5<0«*0Sat««SDi** 



•rt<7)-C, idT{4if^M2 5^7XS«il Ot^L 
i3fcfl«i*2 50K«»2 63&«ft»t»*L-CV^ 

ft. H3te*tf*i4J:dt:TaSd*»2 30)TlB 

[ 0 0 1 2 ] @4<D ( a ) (4, g&MO^ojBII** 
■Tt^-C. »i*2 5 fcgffi;feft&2 1 k^HIS-TOc 
-fftfiHtkLT^ft. Ztatffl6l*0Miz£&#7xm 
« 1 0 kJRtt^ft 2 0 k<tt£B»it*>&. C^BBfcWP • 

sufcsgpr*. io<owB*aa*» 

Tft*±«^'?-»2 2. T»3HMS;2 3RtffflJB5£8 
8 24fcKiI3d«tt2 1 k^)»IS*, ^S^c^^HS 
^*^SimigSmT^rirrftffljti-rft^i:t\ Ccr> 
S3»*«RU^9X<OWi ■ K»t£l»jtr* J: o izLX 
V^ft. 

[00 13] 04<O (b) it. £*>lo*)iatW£jSL 
TV*. Tg?S^a52 3(Ci4. S®^gP2 Hw^f 
ft^O?L2 7^0iS$tLft. #;Ph»<0»ltft3 0'* 

wmt 3 i *<w»t htummkni] v - 3 2 t 
aad*»2 3<wL2 7rtfcias*i*. H27<?>m 

It. *9-3 2<0J«6J:>)*#<» #9-3 2**fitfr(6l 
fc»MB«»irc****Si:*->rv^. #9-3 2 
^MS(={47L 274 l 9^# tg^'? 7^-33 *OT 
§)h.ft. iOidfctfflrC. i^R3 0S:7-y^-3 
3St^#9-3 2S:#JiL. SBBSJ$S2 1 cofetftfc 
S^-Tft i t TSiBS^gP 2 1 fc TSPSd^SS 2 3k tffi 
fe$ilft. i^id^rlWSfflBW^XfflRlOOlfll 
ffl^OSfflfilriStt^iift. Ta5S^g52 3<oa® 
3&»67-y^-33**»lSL^J:dfc. T3SS1#a52 

3 o^s5(c{4 v 7^-3 3 nwmwmL ZtLX V> 
ft. io«afcj:0Taea*a52-3<4WiBa*«2uc 

» UT«*rttC»«iBfl»irCS ft . BD*>gffi^S5 2 

1 kffiM 2 5k ff)Jmm%tzX'% ft t Ot'$>ft . fi§ 
oT» #9xS«<0^fl:t:4->Ta£L,<=5ro^J^g 
Hfc J: 4S»0l«i*«H*T* ft . 

[0014] iwi2tf)4 o izr®-£m2 3t-m$&m 

2 1 k^iW8Ji(4. *Ii#9xa« 1 0 t-b •/ htft 
Rfc. SBB^g|52 1 kif^M2 SbX-J&fcZtimX 

^tf>ft i k T, -fe v h ^#9X<0^(t • fJilSrKih-r 
ftdktT#ft. **J, T«5^a*»2 3JjU'kO±»#^ 

-« 2 2 mm®3ffi& 2 4 (c t, , Buie^siB^gp 2 
1 k tf>TOM*»*ami-c* ft toT^ft . 
[0015] m5\t^zw\<r>nmmm*7*-th<r>x\ 
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SS2 2 , T$£fl$2 33W/«BBd«H 2 4 k tffllfc 
<A^JBfl#tflliH£fc«2 1 k^ftSK 2 2 , 2 3, 2 

4 k mmmffi&z&B&ft'?* t . - 

x^-x-e&fc*^ 2 flw>jjr?*fflK*fl>wre* s . 
*mm<mmx*&. #yzmLZ%g.iz%m&M. 

i. . ■ 

[.0 0 1 6 3 fiUiWHUrJ. 3 fc«WW>CVD , AL 

*> o -c *>»i • wtfcHfjW * ; fc a*t * , a>o*x^ 

■«HB*BI*«»12«HaS*»*»*CVD. ALEtStfc* 

[an *w®w9s&iiaw> cvd, ale gsffl# 
[02 ] *^coJDa^^Ha5ffl«*0t'j>i. . 

[01] [021 




05 



[H3] *Jffl»M(^*ll^^^«^*^ > H»WiB 

[04 ] ( a ) ittwnn&fcfflnmmnMBnw&fe 
g(D--mwmjMx\ ( b > ii*<7)-ni&m**t- 
^wmUhMammx-ht. 

9SBSkfMCt>b, 

[06] CVD, ALEgE<3EJ6gSSrttwES$ftJt 
[07 ] ^*^7XSKJRtt^ft5rUiBB-rS0-Cft 

So 

10-#5XS^ 

2 2-±a*A-» 

2 3-T**»» 
24-Uffi5Sf3 

2 6-JK5 

3 0-SSfeft 
3 2-*9- 
3 



[03] 104] 




(b) 
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[06] 



[07] 



(96 





mmm mm m 

s»m>u]#rus«iariTai#tfi! mxs 



F?-A(##) 4G077 AA03 DB30 ED06 EG03 TF04 

TG15 TK01 
4K030 M03 BA43 BA46 CA06 FA10 

GA02 LA18 
5F045 AA15 AB31 AB37 AC03 AF07 

BB08 BB13 EM02 EM08 



